New Antihistaminic Agents: Synthesis and Evaluation of H 1 -Antihistaminic actions of 3-[(N,N-Dialkylamino)alkyl)-1,2,3,4-tetrahydro-(1H)-thioquinazolin-4(3H)-ones and Their oxo Analogues
The clinical and pharmacological versatility of H 1 -receptor antagonists need not be overemphasized [1] [2] [3] [4] [5] [6] [7] . A number of ligands with varied structural features have been found to be useful. Previously we reported some quinazoline derivatives with potent antihistaminic activities 8, 9 . We have reported the synthesis of some [(N,N-dialkylamino)allkyl]-2-phenyl-quinazolin-4(3H)-ones, which showed moderate afÞ nity towards H 1 -receptors [10] [11] [12] . With an aim of expanding correlation between their structural features and biological potency, we attempted the synthesis and biological evaluation of 3-[(N,N-dialkylamino)alkyl]-2(1H)-thioquinazolin-4(3H)-ones and their oxo analogues. The present communication deals with their chemistry and pharmacological evaluation.
Melting points were determined in open capillary tubes on a Thermonik precision melting point cum Boiling Point Apparatus, Model C-PMB-2, Mumbai and were uncorrected. Purity of the compounds was verified by running TLC, using precoated plates (E. Merck Kieselgel 60 F 254 ). The IR Spectra were recorded using KBr pellets on a Perkin Elmer 337 spectrophotometer (υ max : cm -1 ) 1 H-NMR spectra on a Varian EM-390 90 MHz spectrometer using TMS as internal standard (chemical shifts in δ ppm) and mass spectra (EI-MS) at 70 eV on VG Micromass 7070 H mass spectrometer. Elemental analyses were carried out using Heraus Carlo Erba 1180 CHN analyzer.
Histamine dihydrochloride (used as an agonist) was procured from Himedia, Mumbai. Chlorpheniramine maleate IP (Avil®) obtained from Sanofi Aventis, Mumbai was used for the recovery of the test animals after histamine aerosol administration.
General procedure used for the synthesis of (N,Ndialkylamino)alkyl-2-amino benzamides (2a-d) involved addition to 0.01 mol (1.63 g) of isatoic anhydride (1) in 25 ml of dioxane, four different dialkylamino alkyl amines, [for 2a N,N-dimethyl propylamine (2 g, 0.015 mol), for 2b, 2-(diethylamino)ethylamine (2.32 g, 0.015 mol), for 2c, 3-(diethylamino)-1-propylamine (2.6 g, 0.015 mol) and for 2d, N,Ndibutyl propylamine (3.72 g, 0.015 mol)] in 5 ml dioxane separately drop-wise with constant stirring at 5-10 0 C for 30 min as depicted in Scheme 1. The mixture was continuously stirred for two more hours and kept overnight at 5-10 0 . The excess of solvent was distilled off and crushed ice (100 g) was added onto the residue obtained and pH was adjusted to 5.0 using dilute acetic acid (10%). The product was extracted with ethyl acetate and evaporated to dryness. The resinous material thus obtained was triturated with petroleum ether to yield the crude product, which was used in next step without further puriÞ cation.
The general procedure employed for the synthesis of 3 -[ ( N , N -d i a l k y l a m i n o ) a l l k y l ] -1 , 2 , 3 , 4 -t e t r a hydroquinazolin-2(1H)-thio-4(3H)-one (3a-d) is as follows; To compound 2 (0.01 mol: 2.26 g for 3a, 2.42 g for 3b, 2.56 g for 3c and 3.12 g for 3d), alcoholic potassium hydroxide (20%, 10 ml), carbon disulphide (15 ml) were added and heated under reß ux for 12 h as depicted in Scheme 1. Excess of carbon disulphide was removed and to the residue, crushed ice (100 g) was added, filtered and washed with cold water, dried and recrystallized in an appropriate solvent(s). . Similarly 3b, 3c and 3d were characterized based on their physical, analytical and spectral data. The physical data of 3a-d is given in Table 1 .
General procedure employed for the synthesis of 3- Table 1 .
Guinea pigs of either sex, weighing 250-400 g were obtained from National Institute of Nutrition, Hyderabad, (India) and housed in wire mesh cages in a restricted access room with constant condition (23±2 0 C, 12 h light/dark) for 3-4 days for acclimatization were used for the experiments. The animals were fed with standard laboratory pellets (Hindustan Lever Ltd. Mumbai) and purified water ad libitum. Prior to the experiment, animals were fasted overnight (i.e. they were deprived of food but maintained on purified water). All the animal experiments have been carried out according to the internationally valid guidelines and after the approval of Institutional Animal Ethical Committee (IAEC). The details of experimental procedures have been published from these laboratories earlier 11, 12 .
In order to verify and ascertain reproducibility, three sets of experiments were carried out and the average IC 50 value was found out (Table 2) , chlorpheniramine maleate (CPM) was used as standard antihistaminic agent. Thirty-two healthy adult Hartley guinea pigs of either sex were divided into 16 groups of 2 animals each weighing around 400 g, previously fasted for overnight were kept in the histamine chamber. The animal was exposed to aerosol (0.2% aqueous solution of histamine acid phosphate in a Vaponephrin Pocket Nebulizer) until they collapse. Those that collapse within 2 min were revived with fresh air and used for this test. After 12 h, the animals were given an oral dose of test compound suspended in 1% acacia aqueous solution. After 1 h, the guinea pigs were exposed to the aerosol challenge. Those animals that withstand the antigenic challenge, i.e. collapse within 6 min, were deemed to be protected Percentage protection has been measured by calculating the time for onset of convulsions ( Table 2) .
Synthesis of title compounds (3a-d) and (4a-d) has been carried out as depicted in Scheme 1. The treatment of isatoic anhydride (1) with (N,Ndialkylamino)alkyl amines gave the corresponding benzamides (2a-d), which in turn were reacted with carbon disulphide in presence of potassium hydroxide yielded the title compounds (3a-d) quantitatively.
The suitability of using carbon disulphide for cyclizing the amides (2a-d) has been found to be advantageous over the other cyclizing agents like thiophosgene or phosgene. They are not only poisonous but also hazardous to the environment involving tedious work up procedures. Compounds (3a-d) on treatment with potassium permanganate in acetic acid yielded their corresponding oxo analogues (4a-d).
All of the synthesized compounds were characterized by their physical, analytical and spectral data ( Table  1 ). The IR spectra of compounds (3a-d) have shown the presence of strong absorption peaks around 1640 cm -1 characteristic of carbonyl group. The absence of signals around 1150 cm -1 confirmed the total conversion of thio to oxo group in 4. The 1 H NMR spectra exhibited the methylene protons at 2-4.5 δ ppm (Experimental). The mass spectral data indicated stable molecular ion peaks for all compounds (Experimental) with fragmentation pattern characteristic of their structure.
The in vitro H 1 -antihistaminic activity was carried out using isolated guinea pig ileum method 10, 11 and the details of the procedure appeared in Bahekar and Rao 12 . From the graphical presentation of the logarithmic dose of the test compounds and their corresponding blockade, the IC 50 (the dose corresponding to 50% inhibiton) of the agonist response was determined (Table 2) . Chlorpheniramine maleate (CPM) was used as standard antihistaminic agent. It was interesting to observe that all the test compounds have shown inhibition against the Although some failed to block the response to the agonistic challenge totally, a majority of them could cause 100% blockade at higher dose levels. However none of the compounds either produced an irreversible blockade or total indifference to the agonistic inß uence. Amongst them compound 3d was found to be the most potent offering IC 50 of 1.23±0.54 µM.
For in vivo activity histamine chamber method 13 was used. The compounds with three methylene groups (n=3) in the side chain were found to be more active than those compounds with two (n=2), in general. The increased chain length may be playing a key role in this respect. The substitution pattern on amino group does not seem to affect the biological activity significantly. Compounds 3d was found to exhibit good protection against histamine challenge in guinea pigs i.e. protection for 927s against control 88s.
Taking the clues from these SAR observations, with the help of molecular modeling studies, the synthesis and evaluation programme for potentially more active compounds is being worked out. Further investigations on the possible CNS effects and anticholinergic activity of the compounds, is in progress and the results will form the basis for our future publications.
